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The figures in the margin indicate
Jull marks for the questions.

Answer any five questions,

1. (@) Find the angle of intersection at (4, -3, 2)

of the surface x? + v’ +2%=29 and

x2+y2+22+4x—6y—82—47=0-

5
(b} Show that W(.’%J:o,
r
where 7 =xi +yj+zk and |7|=r.
6

Contd.



(c/ Find the work done when a force F,

where = (x2 - y2 + x)f - (2xy + y)j.
moves a particle in xy-plane from (0, 0)

to (1, 1) along the parabola yl=x
5

(d) Evaluate :
i1 {(x+z)dydz+(y+z)dzdx+(x+y)dxdy}

where S is the surface of the sphere

Crytezi=a. 4

2. (a) If Ais real skew-symmetric matrix such
that A2+1=0 show that A is
orthogonal and is of even order.

2+3=5
1 3 =8

() Show that | 8 2 6| is not a
-2 -1 -3
nilpotent matrix of order 3.

B
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(c)

' (d)

3. (g

Compute the inverse of the following
matrix using elementary row
transformation :

9
- g |

Find the rank of the matrix A where

1 2 1
A=|2 4 2 4
| N 2

W o;mw

Calculate the mean and varlance of
Poisson distribution ff its probability

-a

Gsntl
Lx ’

where x=0,1,2,...« and 'a is the

parameter of the distribution.

X

mass function is P(X = A
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(b} Evaluate the distribution function for
the following probability density

function

3["‘ mlx‘

(4-x) :

: X

l«x<4

. elsewhere

6

(¢¢ Find the mean and standard deviation
from the following data :

Class Interval |0-5 |5-10[10-15 [15-20 | 20-25|25-30 | 30-35 [ 35-40
Frequency 215 7 13 21 16 8 03

6

(d) Show that [n+1=n[n. 2

4. (a) Find the Fourier series of the function

f(x)=e'2x in the interval -7 <x<7x.
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(b)

(c)

(b}

Determine the half-range Fourier sine
series for the function

f(x),={ R (R S

e s D <

Show that : 3+4=7

@ E=J:7

(ti) ﬂ[p. %J =2°""'x B(p, p)

If 4 is a constant vector, show that

curl (F xd)=-24

where F:xfxyj+zle. 2

0 If 7 =sinti +costj+tk, find

d*F
dt?
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(i) If @ has a constant length, then
d

prove that a and Efd are
perpendicular provided that
5‘-9—#0.
dt

(i) Determine the constant ‘a’ so that
the vector

5 =(x+3y)l+(y-22)j+(x+az)k
is solenoidal.
(iv) If a is a differentiable vector

function of the scalar variable ‘t’,
then prove that

d[4 daial =i
— | dXx— |=ax—
dt dt dt=

2x4=8

{0 Reduce the matrix A to its normal form

0. 1 =3 =}
10 |

h A=
whnere 3 1 0 )
1 1 -2 0

and hence find its rank.
6+1=7
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6.

(d)

(@)

=13
Reduce the matrix 4 =|] 2 3| toits
1 4 9
row echelon form and find the rank of
A. 2+1=3

Find the Fourier series for the function
Fle)=24 22 i e 1 7

(b} Two urn, similar in appearance contain

(c)

following numbers of white and black
balls

Um I : 6 white and 4 black balls
Urn II : 5 white and 5 black balls

One urn is selected at random and a
ball is drawn from it. It happens to be
white. What is the probability that it
has come from the first urn ?

6

Find the inverse of the following matrix

=1-=3 8 ~1
I A
2 -5 2 -3 7

-1 | AET. o
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